VEGF masks BNIP3-mediated apoptosis of hypoxic endothelial cells.
Hypoxia results in the apoptotic death of myocytes, neurons, and epithelial cells, through the actions of Bcl-2 and Nineteen kilodalton Interacting Protein-3 (BNIP3). On the contrary, endothelial cells are especially adept at surviving conditions of oxygen deprivation via up-regulation of vascular endothelial growth factor (VEGF) the most potent endothelial survival factor. Both VEGF and BNIP3 expression are transcriptionally regulated by hypoxia inducible factor and may antagonize each other's affects in endothelial cells (ECs). Since factors that promote and inhibit apoptosis may be expressed at the same time in endothelial cells under hypoxic conditions, we decided to investigate whether VEGF and BNIP3 have opposing actions in endothelial cells. Human microvascular endothelial cells were exposed to hypoxic conditions in a Billups-Rothenburg chamber. Under hypoxic conditions BNIP3 expression by endothelial cells increased as measured by real-time PCR and immunoblot. After 48 h of hypoxia, EC apoptosis was assessed by flow cytometry and was lower than in corresponding normoxia serum starved controls. The increase in EC survival under hypoxic conditions corresponded with an increase in the expression of VEGF. Under normoxic conditions adenoviral BNIP3 over-expression promoted apoptosis of ECs; however, recombinant VEGF (100 pg/ml) antagonized the BNIP3 apoptosis promoting affects. SiRNA knockdown of VEGF expression by hypoxic ECs resulted in increased apoptosis with a concomitant increase in BNIP3 expression. SiRNA knockdown of BNIP3 expression by hypoxic ECs reduced the increase in EC apoptosis as a result of VEGF knockdown. We conclude that under hypoxic conditions VEGF counteracts and masks the apoptosis promoting affects of BNIP3.